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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately and rapidly 
measure deviated amount in mask alignment 
SOLUTION: An electron beam is radiated vertically on a 
silicon substrate 1 comprising a mask alignment deviation 
measurement pattern, with a gate electrode 1 1 and a 
contact hole 12, which constitute the pattern scanned in 
their array direction at a constant speed. Here, a voltage is 
supplied to the silicon substrate 1 from its rear surface, so 
that a current electrified in the silicon substrate 1 is 
detected. Only when the electron beam is radiated on the 
silicon substrate 1 where a bottom part of the contact hole 
12 is exposed, a current is made to flow. The position of 
electron beam is found from its scanning speed and time, so 
that the deviated amount in mask alignment is obtained 
from the waveform of a detected current. 
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• y>-^7X) ^iE»ftSnnifitKR4«MilB6 0 0 

40 SS^' F v A x > y^iCC <fc 0 iBEi/ y n >S?{b 
B2£iirBBHIBIIB«i4*JWiWCCX7^>yLr, 3 
>jr^F7L12*»liRrS. 

[0 0 3 7 ] n>^^ h?Ll 2^rff5fi£L//c«, ^ffitCX 
*ffiCCt»)r;l/5*WiL«5 0 0 nm©J13r^H 

^ > y^fficcct 9 inner ;u 5 ^iiJRWcc x * * > y t, 

[0 0 3 8 ] C©£* 4 mi&V®8frt>i>m<i:W: 
m&?>Zt> h?Ll 2£Hff2T;l5iE^l 3£«HC» 
50 »*fl5fi!E3tvtl>a*i. mffBrJl/^E^l 3tt, fTE^ 
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ntCfcO. 7^5iE£U3£3>*i>h?Ll 2#8&#W 
{Cffi&-S©T\ 3>£* H?L1 2&VK.%&3>iH> V 
?L1 2£ffi&-5-a>.*>7;b$Kiai 3©W£©&«7- 

[0 039] fcfc, S7SO-EI8«:7nL^SI«. «I 
lit? * £ 7 JU 5 iaiU&l&IffC v * * ftg£ bit X U # 

g£fottxutj^^2->©*ifer?osgpg# (3 io 

* ftg^bttX uffitf o k. z, a *> tciftit $ txx b . 
[0 040] *ftfk©$tt-C{>ft 1 . 2 OHi»i 

i^-A (EB) £JiWL0036££tfT®j££fWr 
•SC£JCJ:9. -yXi7{4g£:bttXUfi£aiJ£-r*. <fc 

•jbhkcb. m*t:-i*z-?zi>{iL&£t>#zi>®mm 
'if-yamf y iicztbrmmicmi 

h?Ll 2SO : 7;l'5i5«l 3©Efl|£fo»C* 20 
ilt^SS -if*. COiST. i"jn>»&l©liffi*>i=> 

Wttf+3V©«E*«fct/c. c©->'j3>»Si«: 

h?Ll 2©JgSB«>. 3>** h?Ll 2£ilt;-t->y 
=>>*K1 4»tt3tifcT^SE»l 3KJH»3*vCt> 

btt*Uil^/<*->*1««r *&'<*->»©£© 30 

ti©><**W*W&:6©r. ffg&<XUfi£tlffl-fS 
Ci#-CSf4. 

[0042] (in4 omam) h i o b. #»m©» 

4©SOt»«W*S. ISBISO^SWWIIB©^^**! 

Hi occte^r. ft-ffi l Bvx^ftg^fcttXuaijE 
©»*i i t £ i ©/< * - >-ca * «rig© y- h 

tiRU 2B. jm©/<*->(C#-r*v^*ffl 

g£fc# x u©ai£#*£ tt*»2©'<*->r**a 40 

Xm<D3>$t> hllZTKbXi,**,. vX^ftg^fe-t+X 

us'i^ffi^ * - >« . c n 6©m 1 ©/i * - > £ 2 © 

1 1 iJU2©><*->'C*a3»* H7L1 2£Btf# 

[ 0 0 4 3 ] C C"C***»»K*5W5-7^ *{4g£fc 
*XUW^'<*->©«aaS*8i9i-rS. SI 1 
B. *»W©»4©Jlil0BMI«:J:*v^*ttB^toiiX 
UiBEffl^ jr - >**f*«J6aa©*«fl!«SB©Kffl 
H-C*0. 01O©D-D' ^©WBtCtlS-rS. 01 50 
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«fc o ^ y 3 >&{tag2 . «h,»-cwes/ y 3>® 

K©2H«JW»6ttSIWI«4«il«2 0 0 nm©JI3 
7^i5?> J: 0 Me««K©-9«» 

y-i-msi it«ar*. 

[0044] y-h^Sl 14»«l/fc». £E&CCV 
J/ya>«{UIBPSG (*a> • y> • frh 

tt*flni&iMt4£ffl*.tf e o o nm©n s-c^ffitcit 

>* r tt««:j:»>*'— l±av*©*H«:i|8lO 
A:(WBJIIBIIfilMI4*i5r^>yi/T. 3>Zi? hill 
Z*W,l&1rZ>. C©i*. »2©^jr->"C**«nE3 
2Bffi2y-l-*Sl 1 ©&C>£C*>-CB 
i v ?• > y©fc*cc-> y 3 >Kft^ 2 )&Jfffl L 

r j/ y 3 >»s i teg -csijars. 

[0 04 5] C©v^^(4B^b-&Xua!J3E^*-> 
B. frifi(CJ:Sy-Hi@l laWtElKJ:43>* 
^h?Ll 2©fejs7iT'Mi«:ttr»fci*XU«*J0K«c 
*«fc^KKtt3tl-CI,>*. *Ur. 3>if:7h?L12 
©> lia>Jrj»h?Ll 2i©«ft*)»* 

Mt^AifliMis^As. pss/ y 3 >ag i ten or«*«: 
jBWsn^B^K-AiaKj/ y 3>sg 1 tcjfi^Djtfe 

[0046] *jm©»»K*»i»-cfc. t&btcmmft 
«©«i*4iai««:. v^^taf^fcttxuwsra^*- 

XcmT-e-A (EB) 4JdB*t,-30jfeSEi* 
ita'J-T'SCitcJrO, v^i;fi[g^t)tiXUfi4aiJS-r 
*. J:0»»«:B. M : ftf-A?rvxi'{4g^t>-tiXU 

- y 3 >ag 1 ursiiic 

HWL> *©v^*fflB^tottXU«SEffl/-«>->*« 

mztf- vmm 1 1 ±*a* j: ^-^wuctia-cjfe* 

<Stt$. C©i*. J/y3>*1Rl©«ffi*»6m«+ 

3v©^BE4^t&Lr. c©->y 3>agi tcamsn 

1 2©JSSU©'>y3>S^l«CMW3^-CC^£*©* 
[ 0 0 4 7 ] H 1 2 B. H 1 1 ©WirB-T-K- A*JH 

w> jaEStttei*©«jBHc»r*«»©ar*5. m 

^ t - A©(4gB^i tm* e- A©^aas«: «t o t 

i}i^e>01 0(C^Sti5T}-^a, b©^*S4^».5C 
C©a, b4ffll>SiXH6B (a-b) 
/2i»ffi-rSC<!:*i-C§i. **lf»BTH*a. bB^ 
SBfe< v^*fii«dto*XUtt©*ej»a*|^{CB. 

2 o©/N-;l/^(i©M^ < t , - t , ) «c^SiiS ( v ) 4 
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[0048] ^/cfcHteOflSfiMcte^Ttt. El 1 0£Jt 
ft, Y^(SJ) ©-?-*l-eia©XU£ 10©VX*{4g£b 
C C VimiMAW- h SS. fglS^n > * * h ?L© 

*Wf«*. hm®©*a*£b-tiK:fci>r 
< usee *ftg£to-exufi£»j5rr a c t a* 

[0 049] ($5©ggffcB£) HI 3B. #IS9J©¥ 10 
i£ftgg©lil 5 ©3lt&$8 tc* Vt ■£ v X * ftg^fottX 

i>r . ff# 1 2 *ftg£btf XUfflgCgigift 
X UWfJiSttfli ft 4^ 2 * - > "C* Sf£I*I©T 

ji/3BB*^ori>s. ^x^ftg^to-exuaijSfliA 

*->B. C*a6©»l©-'-f*->i^2©^*->«t 
#>f=>ft*h Wl©Ajr->-e*S3>jtd'h?Ll 2i» 
2©^"*->-C*ST;U3l3»l 3iB8P#WCCSft-3 20 

[ o o 5 o ] m 1 4 «. xhwom* ©xtretttc 

gO^ffiS?**). H13©E-E' tfKDKffiCCffi^? 

*->©8S«IfIBSS3©JIS(S^!»£l5l-ft©-C. »L> 

[0 0 5 1 ] $vX*<4g£fc>tfXU8i];£A£-->B. 
»4«WKIWI5»©i*4iai»C. UlltCtSWOa 

3 © % a *) i'**CC ft -y tc 1 S X US** 0 (C ft 4 «fc "5 CC 

aV** h?L 1 2£gfto-Cl>£yjl>$6B!&l 3©p# 

©Mi$as#©##, p v ^ i km brmM.dc 

[0052] *Hifi©}gSK:*Jl»-Cfe > ±& Uc|U&6^ 

moms tmmc. •7xnim.st>^xvmsm^^-- 
xcm^t-A (eb) *«a«oo-Q^as-et-«8S4 
gf-arrsc <t(c <t vx^&g^tjtfxugsrtjsf 40 

5. .fcOsflffflKB. m*t-A£vxi'{ig£bt*Xu 

aDEffl' < * - > **rr a fj => >»« 1 «c# 1, tM(c 

WU ^©vx^teg^toti-XUS'J^ffl^f-^^ 

fiS-rs=i»jrhai 2±*ji&<t^-^[S]cc^js-c^ 
ti*«»*i«a-rs. rat. »3©3»wBat©£*£ 

ISlttK^e-AiJa^^* h?Ll 2©JSaJ^. 

2*aorw3>*isi4asi«snft:7;i/5 
GUI stcvmsti-c^ztztct&mwRztiz. so 
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[0 05 3] HI 5B. ®14<DWS&T1H-V-J»>km 
M. «Sttfci *©■»««:»* S*»©fre**. m 

- A ©flfgB^^l i m-?- 1 - A©j£3EiIgtC «fc -5 r 
H 1 5 K^5ftSmi£i£Jf*©3 o©A;l>x 
(ftfc&Hl 3K^3ti5Tfac, d©A*3 J &*«>'5C 
<t#-C#S. C©c, d*W>4iXHB(c-d) 
/2iJWa-rac *4l»B-*ffic. dBd* 

SBft< vx^ag-^to-a-xpa©*£>sftii^fcB. 

3o©/> - ;l/Xita(cte^6 2-o©Sifi (®fc& s il^£*ift 

^B#rdiw) ©m# ( t , - 1 , ) tcjtgiig < v ) &«* 

[ 0 0 5 4 ] ftfc. Jh»0fc*ft*ft©3S*JB»cfc(,> 

-ch^k-astmsi jtaseiiRKracw^sM* 

*#jft*t;**l&©T\ -)MCCffll»6*l-Ct,»4SEM (X 
+ + >~>5f-:cui»H3>- v-f^aX3-7') tin 

©^2fflg £ 0 T¥£ftgg©$J£g|i#©ftg*&lti-f 

[ 0 0 5 5 ] *fc, *9tmtt±&L,tt&&mcK&Sti 
*t>©Ttt&<. *©»B*a«0ttC>*HT««©S6 
»*fl«r4. W*.«±jfiLfe**i*n©IOBI5»K*» 

i»r ^ 'J 3 >Sffi©»® *»6-s©«E«:Enjirr * c t 

[0056]-3*0> i";a :/Sffi©Jlffi«:SOKftfll 

>as©rt»©«aaEfb*' f>±a©«^i piaicc * 

[0 05 7] 

[^h^©^*] feLh»WUfc«t9{C*«W« > 
aH8SKjtIg-C©vx i'fig^b-ttXUTt-'S^S'JS-r 

afc«)©iBEffl-»<*->*w«-a*aw«6B*«ttf 

c©v^*ttB^t>«^ffii)3E«/'«jr->«. 
^&g^*D-l*X HiJ£©Siii ft 1 ©^ 2 - > t . 
SE»l©^-i»->4SP»W{cSft.5«fc^«:i2g3n. fir 
IBS 1 ©^•$->CCJtt-a-7Xi'{4g^toH±XU©a]S 
S=tmiftaS2©^'5f->i. *>6ft-3r^r. B?fES 

i©^if->tb< BBiries2©>'N , 5f->©. BiJiasi 

©/^- > ifrte® 2 ©m' ^ - > i©ffift <3 SB4^>fc 

«ms^©». *a:b. wewi©><jr->aft«citE 

S 1 ©- 1 < £ - > i ffi ft o n > a WfBS 2 ©-» < ^ - >©M 
*©««»»©*36«. *aw*»*«:»l/raiUcj|«WS 

L/ttfo-C. C©«t^ftiSjjgjiS©*«(*Kg«:ffl 
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^t-A?:-^[S]«:l?ji-C^aE3#4C<!:(Cj;«3. flttS 
®l©A$->&t,< teinrlS^ 2 ©;<£->©. MIBST 

i ©/< * - > i mriB^f 2 ©>■; * - > t ©2& o gp£i&t, » 

i©A3f->ififtori,>siriB^2©^d»->©M* 
<0«ljBIJ»oe-AjESE#l6lO«*. t-A©^$B$giJ 
K:)c£;i;fcSiS©aBI5<bor8iJS-rsci*J-c#. ±fB© 10 
iti^J-^ 6 vx *{ig£fo#X US**** Ci#T* 

*. 

[005 8] C©J:5K*#JI|tt. «jjk©ft|££b>9# 

a«ca»e-r aetata*. 

.iaie©ffi*&tt9n 

on #26w©¥*s<*ise©3i 1 4>xtt0i*fttcfett& 

20 

[02] $2SHJ3©lfl 1 ©HtBBStcJ: 5?^ f ffiH^*3 
4. 

[03] H2K5*t,fc«Sl«B-e**e-A*JH». * 

[04] *mjx»¥m#£m<Dm 2 ©megstc *$w 

?x *{ig£to#X uaffifflA 3? - >£^T8PS¥ffl0 

[05] *^W©m2©Hte^(cj:Svxi'fiis^b 30 
1+X MMJ©B/< * - >*«?S#i!S{*SSa©#rSB0-ca 
«. 

[06] 05K^UcKSt^Tm?e--A£Jili * 

s. 

[07] *^©¥*ftttB©8 3 ©JQNtiBtttcfct* S 

vx ^aa^btfx us.i Bgffi^c * - >*7jvri&p§¥ffi0 * 
[01] 
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[08] *SW©m3©jlM5SStcJ;*-7X^{4S^ 

So 

[09] HSK^l/fcliatWC^t-AtJBM. j£ 

[010] 4&9J©$&ft&rafM©gffi£ffitC*tt 

0"C*S. 

[011] *aw©»4©HIBe»«:J:4vx^fflB^ 

fctfxusijsffl^-vfc^s^ftga©®^? 
a*. 

[0 1 2 ] 0 1 1 KwOfclBMXMW*^ K-AtJB 

«. ^s$ttfci*©B#^)ccjti-s^©<ii4^-r^ 

0T*5. 

[0 1 3 ] *&w<o¥m&&B<Dm5<DmmBi£t l ct<s< l i 

0T*S. 

[014] *ft9J©a5©gdk£ttK J:£7X 
a*. 

[0 1 5 ] 0 1 4&C^Lfcig®ttt§Tli-T-e-A£fla 

it *ss'&fci*©i^ai{c»ri«iifflfi*^ , r«» 

0-C4>S. 

[016] ^8ffi£g#ETS/c*©7U-^ + --h-C 

[^#©^] 
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